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EXPLORING THE LINKAGES BETWEEN DEMING'S PRINCIPLE, WORLD-CLASS COMPANY, OPERATIONAL EXCELLENCE, AND COMPANY PERFORMANCE IN AN OIL AND GAS INDUSTRY SETTING* Wakhid Slamet Ciptono This study explores the linkages between Deming's Principle, World-Class Company, Operational Excellence, and Company Performance in the Indonesia's oil and gas industry. The aim of this study is to examine the causal relationships model between the Deming's Principle (DP), World-Class Company (WCC), Operational Excellence (OE), and Company Performance (Monetary Gain Performance or MGP and Value Gain Performance or VGP). The author used 140 strategic business units
in 49 oil and gas companies in Indonesia. The survey was administered to every level of management at each SBU (Top, Middle, and Low Level Management) 
Introduction
Total quality management (TQM) as articulated by the quality management gurus -such as Juran (1994) , Ishikawa (1985) , Deming (1986) , and Crosby (1989) -is a set of powerful interventions wrapped in a highly attractive package. When implemented well, TQM can help an organization improves itself and, in the process, better serves its community and its own stakeholders (Hackman and Wageman 1995) . Researchers like Imai (1986) Usilaner (1992) , Shetty (1993) , Smith and Sibler (1994) , Krumwiede et al. (1996) , and Shin et al. (1998) suggested that top management plays such a key role in establishing and maintaining any type of corporate culture, its leadership behavior and personality become critical to successful implementation of the TQM philosophy.
The characteristic of successful TQM implementation program encourages organizations to address quality on a broad range of issues (i.e., worldclass standards, operational excellence, and company performance). Not all of the implementations of TQM have been successful as expected. Researchers like Harari (1993; 1997) , Becker (1993) , Russel (1993) , Usilaner (1992) , Eskildson (1994) , Kolesar (1995) , Krumwiede et al. (1996) and Tatikonda (1996) and , suggested that TQM is failing at a rate of two out of three. Based on the lessons from successful and unsuccessful TQM implementations that have already been done by worldwide organizations in the past two decades, Hackman and Wageman (1995) stated that the challenge in research on TQM is to specify and collect data about those processes that would be expected to result from TQM and that should, all else being equal, contribute to company performance. The major emphasis of this study is on an empirical research orientation of the development of the causal relationship of Deming's principle, worldclass company, operational excellence, and company performance in the Indonesia's oil and gas industry. This research orientation is consistent with the fact that TQM is still recognized only recently by companies as a powerful competitive strategy in order to achieve world-class company successfully (Madu and Kuei 1993 in Ahire et al. 1995 ).
Indonesia's oil and gas companies realize that they must make some very fundamental changes to compete in unpredictable oil and gas market. With substantial reserves of natural gas, coal and geothermal, Indonesia could remain as a net energy exporter for a longer period than current forecasts (Embassy of the USA 2004). To do so, the government has implemented legislation and policies that will attract new private direct investment and rationalize use of Indonesia's energy resources (i.e. oil and gas). Energy policy reform is necessary in order to maintain Indonesia's status as a net oil and gas exporter and enhance efficient usage of energy resources.
In addition, the Indonesian Parliament passed the oil and gas bill into the new law concerning oil and gas on October 23, 2001 . The new law (Law of the Republic of Indonesia number 22/2001) authorizes the establishment of an implementation agency for oil and gas upstream operations and a downstream regulatory agency to assume state oil and gas company's roles. The implementation agency has replaced the state oil and gas company in managing Production Sharing Contract (PSC) with private oil and gas companies. The new law also removed the state oil and company's monopoly in the downstream sector with the regulatory agency assuming the responsibility for managing natural gas and domestic fuel distribution and supply (Embassy of the USA 2004; Law of the Republic of Indonesia number 22/ 2001).
In order, to meet the future challenges of discovering new reserves, the oil and gas companies have restructured their companies into a Strategic Business Unit (SBU) organization towards achieving the world-class vision (to be recognized as world-class companies committed to operational excellence). The SBUs have already implemented TQM program to achieve this vision. Although TQM program had been, and will continue to be vital part of companies' operations, compa-nies must fundamentally rethink their ways of conducting business and have the courage to implement Deming's principle where necessary to achieve the real changes in company performance (monetary gain and value gain performances) through world-class company and operational excellence.
The rest of this paper is organized as follows. The next sections of this study discuss objectives of the study, related literature and asses TQM practices, review of methodology, and interpretation of results. The conclusions and contributions are provided at the last session.
Objectives of the Study
To validate the oil and companies' claim to TQM practices, the causal relationships of Deming's principle, world-class company, operational excellence, and company performance have been developed through this study. In light of these research constructs, the objectives for this study are twofold: (1) To develop a path analytical framework or structural equation model which includes the interrelationships between five research constructs: Deming's principles as the independent variable, world-class company, and operational excellence constructs as the mediating variables and further, the importance of considering two distinct types of company performance (monetary gain performance and value gain performance) as the dependent variables;
(2) To establish the relationships among five research constructs that are both substantively meaningful and statistically well-fitting for the Indonesia's oil and gas industry in order to fulfill its vision to be recognized as World-Class Company committed to operational excellence based on the oil and gas policy reform. A testable model in this study would be beneficial to conduct an empirical study that more systematically investigates the extent to which TQM practices (based on Deming's Principle) and success as connections of differing contemporary management practices, such as world-class company, operational excellence, and company performance. Such study could be done not only within the same industry, but also across different firms and different industries. The research could verify, or refute, a testable model in this study might suggest more precisely how Deming's Principle vary depending upon the other change initiatives or situational variables. The approach of the study is to conduct empirical research guided by existing theories.
Related Literature and Assessing TQM Practices
According to Hackman and Wageman (1995) , a full-fledged evaluation of a TQM program would include three distinct type of assessment. First is empirical study that TQM actually has been implemented. Sec-ond is determination of whether TQM alters the degree to which the improvements in organizational functions that are expected actually are observed. Third comes assessment of the degree to which improvements in bottom-line organizational effectiveness are found. It is important to examine both process (Deming's principle, world-class company, operational excellence) and outcome criteria (company performance) in measuring and assessing TQM practices. In addition, empirical evaluation of TQM program presents a significant challenge to researchers because what must be done to accomplish the three assessments involves very different methods and analytical strategies.
To assess how TQM is actually practiced in the Indonesia's oil and gas industry, the author addresses two questions. First, in what ways are contemporary implementations of TQM consistent with the founder's tenets (Deming's principle)? Second, in what ways do current practices differ from the Deming's prescriptions, and do those differences enrich the core ideas of TQM or diverge from them? Answering the two questions will contribute to a deeper understanding of the relationship between the role of each of the elements of T QM (Deming's principles) and company performance. This would help managers with the allocation of resources to those categories that have the most significant effect on company performance (Samson and Terziovski 1999) . Samson and Terziovski stated that only a small percentage of over 1000 articles on the TQM philosophy and methods attempted to test the strength of the relationship between TQM and company performance.
In addition, attempts are needed to realize that TQM practices need not to operate in isolation from other change initiative programs, such as operational excellence and world-class company -it could be integrated. This study investigates the rational of linkage (a marriage) between five constructs (Deming's Principles, worldclass company, operational excellence, and two distinct types of company performance-monetary and value gains performance). Dave and Buschmann (1998) stated the goal of world-class company and operational excellence is to reduce total operating costs, to improve productivity in an already well-understood critical success factors such as critical success factors of TQM implementation, and to enable previously unavailable worldclass strategic capabilities. Successful TQM implementation model (based on Deming's Principle) should consider the other contemporary management such as World-Class Company, Operational Excellence, and Company Performance as an integrated network (connections) management system. The study wants to determine that with connections, TQM practices could be repositioned as a more impactive business improvement program. As a further effort to renew interest in TQM practices, all SBUs along the supplyand demand -chains in the oil and gas industry begin to realize that they depended on each other and that poor quality from one SBU partner mushroomed to affect others.
A number of research studies of TQM and quality award systems have been conducted, and led to a debate about the effectiveness of such awards and of the various TQM elements. These studies have been either perceptual studies or small-scale empirical works (Samson and Terziovski 1999) . The present study is a large cross-sectional examination of 140 SBUs in oil and gas companies with 1332 respondents (multiple informant). In this section the author examines some of the key existing empirical studies. Tamimi (1998) in his study of a second-order factor analysis of critical TQM factors stated that the effective transformation to the total quality management (TQM) organization has been linked to the extent to which firms successfully implement certain critical TQM practices. Tamimi (1998) developed a second-order factor model to test whether a set of critical quality management factors load on an overall construct that may be termed Total Quality Management. Using survey data collected from 173 manufacturing and service firms, the LISREL VII computer program is used to estimate and validate the proposed model. The results provide the eight factors collectively load on a single factor called TQM. The eight critical factors of TQM were top management commitment, supervisory leadership, education, cross-functional communications to improve quality, supplier management, quality training, product/service innovation, and providing assurance for employees. Saraph et al. (1989) provided a synthesis of the quality literature by identifying eight critical factors of quality management in a business unit. The eight critical factors of quality management based on Saraph et al. (1989) are: the role of management leadership and quality policy, role of the quality department, training, product/service design, supplier quality management, process management, quality data and reporting, and employee relations. Operational measures of these factors are developed using data collected from 162 general managers and quality managers of 89 business units or 20 companies. Researchers can use such measures to better understand quality management practice and to build theories and models that relate the critical factors of quality management to the organization's quality environment and quality performance. Black and Porter (1996) extracted a series of items from the Baldrige Model and established literature. These items formed the basis of a questionnaire sent to over 200 managers. Data was examined using several well-established analytical techniques that identified 10 critical factors of TQM. These ten critical factors were people and customer management, supplier partnership, communication of improvement information, customer satisfaction orientation, external interface management, strategic quality man-agement, teamwork structures for improvement, operational quality planning, quality improvement measurement systems, and corporate quality culture. The findings can be used to improve existing self-assessment frameworks such as the Baldrige and European Quality Award criteria. Samson and Terziovski (1999) examined the TQM practices and operational performance of a large number of manufacturing companies (1200 companies) in Australia and New Zealand in order to determine the relationships between these practices, individually and collectively, and firm performance. The study showed that the relationship between TQM practice (leadership, management of people, and customer focus) and organizational operational performance is significant in a cross-sectional sense. Antony et al. (2002) provided an empirical study on the identification of the critical success factors (CSFs of TQM) implementation in Hong Kong industries. Through a thorough and detailed analysis of the literature, 11 success factors with 72 elements were identified to develop a questionnaire. These items were empirically tested by data collected from 32 companies in Hong Kong. A factor analysis was carried out and identified seven CSFs with 38 elements of the implementation of TQM. These CSFs were training and education, quality data and reporting, management commitment, customer satisfaction orientation, role of the quality department, communication to improve quality, and continuous improvement.
From the above key existing empirical studies of critical success factors of TQM, there is certainly not a clear agreement as to what the "real" factors of TQM are, and there will always the disagreements as to 'how to best cut the TQM cake' into factors or elements (Samson and Terziovski 1999) . Nothing that the differences exist and are generally not major, the author prefers to use a well established factor set, the Deming's 14 points, and move on to test the correspondence of these factors, individually and collectively, with world-class company, operational excellence and company performance measures, which is an additional step from Tamimi's contribution.
The author's motivation is based on wishing to contribute to knowledge about 'What works?' This means using not only methods similar to those of Saraph et al. (1989) , Black and Porter (1996) , Tamimi (1998) , and Samson and Teziovski (1999) but also using matched world-class company, operational excellence, and company performance, to test linkages of the established Deming's principles to company performance through worldclass company and operational excellence.
Review of Methodology Population and Sampling
The Indonesia's oil and gas industry is an oil and gas industry consisting of seven independent group companies based on the contract types: State-Owned Company, Production Sharing Contract (PSC) Onshore, PSC Offshore, Joint Operating Body (JOB) Onshore, JOB Offshore, Technical Assistance Contract (TAC) Onshore, TAC Offshore (based on the new law of oil and gas number 22/2001). This industry contains 60 oil and gas companies and 200 strategic business units (SBUs). This oil and gas industry was selected because it has been a leader in implementing progressive quality management strategies in Indonesia (Hakim 1996) .
The primary unit of analysis for empirical validation is the individual Strategic Business Unit (SBU) level. The SBU organizational structure is chosen in this study because of three reasons. First, the Indonesia's oil and gas companies have realized that SBUs allow corporate management to delegate authority for the strategic management of distinct business entities -the SBUs (Hakim 1996; Pearce and Robinson 2005) . In addition the SBUs are profit centers, which facilitates accurate assessment of profit and loss. The second important reason of choosing the SBU as unit of analysis is that the advantage of the SBU to meet the increased coordination and decisionmaking requirements that result from increased diversity and size (Pearce and Robinson 2005) . Third, the SBU is the level of implementation for most quality management program. Furthermore, studies have shown (e.g. Saraph et al. 1989 ) that quality investments vary between plants or SBUs within the same firm, indicating that a more aggregated unit of analysis, such as the parent firm level, would likely obscure important differences (Curkovic 2000 et al.) .
Two thousand and eight hundred (2800) questionnaires were distributed to the participating (49) oil and gas companies in a qualified sample of 140 SBUs. Each qualified sample of 140 SBUs from 49 oil and gas companies received 20 questionnaires. The survey was administered to every level of manager (top, middle, low levels or multiple informant) of oil and gas companies at the SBU level. Only responses that answered completely on of the research constructs were used.
An assessment of non response bias was made by using the extrapolation approach recommended by Armstrong (1979) . Tests revealed no significant differences between early responders (the first wave of responses; n= 442) and late responders (the second wave of responses; n= 890) on any of the constructs.
In terms of number of cases (SBUs), some people argued the minimum cases to run structural equation analysis was 200 and/or ten times the number of observed variables in the most complex construct. However, the recent article by Gefen et al. (2000) demonstrated that the required minimum sample size was around 100-150 cases (SBUs). Thus, this study with 140 cases (a qualified of 140 SBUs) was considered appropriate to run the AMOS program (Achjari and Quaddus 2004) .
Choice of Research Method
According to Yin (2003) , there are three conditions that determine the applicability of certain research strategies. The three conditions consist of (1) the type of research question posed, (2) the extent of control an investigator has over actual behavioral events, and (3) the degree of focus on contemporary as apposed to historical events. Yin suggests that various strategies are not mutually exclusive, but that certain situations exist in which a specific strategy has a distinct advantage. For the case study approach (i.e. a single industry and/or multiple case study) to have a distinct advantage, a "how" and "why" questions (an explanatory research approach) should be asked about a contemporary set of events over which the investigator has little or no control. Smith and Reece (1999) used this criterion in their article of the relationship of strategy, fit, productivity, and business performance in a service setting.
The particulars of this study, in terms of the condition suggested by Yin (2003) and implemented by Smith and Reece (1999) , strongly suggest the case study (a single industry and/or multiple case study) as the most appropriate research methodology. A single industry was chosen for the study because the restriction permitted the control of several potential confounding variables that often differ between industries, including the scope and complexity of quality issues (Curkovic et al. 2000) . The most important contribution of the present investigation (the causal relationships) is in the analysis of a sample of companies at the strategic business units (SBUs) level from the same industry (a single industryoil and gas industry). The advantage of concentrating on a single industry is that the structural equation model (SEM) of the relationships between five research constructs can be more complete because unique characteristics of the industry can be included (Simpson and Kohers 2002) .
Data Collection Methods
Empirical data for the cross-sectional study was collected from Indonesia's oil and gas companies under Directorate of oil and gas's contract system and procedure. Many decision contexts using cross-sectional analysis compare entities that are "similar" in at least one attribute. The study considered the following alternative approaches to define "similar" entities (Foster 1998) : similarity on supplyside, similarity on demand-side, similarity in capital market attributes, and similarity in legal ownership. Yin (2003) lists six sources of evidence that can be served as the focus of data collection for case studies. These sources are documentation, archival records, interviews, direct observations, participant observation, and physical artifacts. Three of these sources are used in this study. Structured interviews of a majority of the managers at each SBU are used for the five research constructs. Archival records in the form of operating reports are used for all five variables.
Finally, direct observation is used for the independent variable (Deming's principle), primarily to corroborate and validate the findings from the structured interviews. The use of multiple informant helps with both the validity and reliability of the study. In addition, a database containing the various field notes, documents, and narratives collected over the course of the study was maintained to improve reliability (Smith and Reece 1999) .
The structured interviews (the questionnaire development) was based on a compilation of previous assessing studies: the Deming's principle (Tamimi 1995 and , world-class manufacturing practices (Flynn et al. 1999) , operational excellence (Chevron Texaco 2003), company performance (Cook and Verma 2002) . The questionnaire contained five broad types of questions. The first section asked the managers at the SBU level to respond to a set of fifty quality management practices, synthesized from Deming's philosophy of their establishments based on a five-point interval scale (1= not at all true; 2= slightly true; 3= somewhat true; 4= mostly true; and 5= completely true). The second section contained a series of question measuring world-class company practices on five-point scale. The third section asked the managers to rate their relative reliability, efficiency, health, environmental, and safety dimensions of operational excellence; also on five-point scale. Sections four and five contained company performance dimensions (financial or monetary gain performance and non financial or value gain performance). Reliability and convergent validity assessment were performed after the survey has been accomplished by examining item-to-total correlation and employing confirmatory factor analysis, where several items were dropped for further analysis (see e.g. Tamimi 1995 and Flynn et al. 1999 ).
Definitions and Operationalization of Variables
The five constructs found in Appendix 1 are discussed in the following section. Deming's Principles (DP), was operationalized using a set of 50 quality management practices. These fifty quality management practices can be explained by Deming's 14 points (DP1-14). Deming's 14 points can be summarized as follows: (1) create constancy of purpose for improvement of product and service; (2) adopt new philosophy; (3) cease dependence on mass inspection; (4) end the practice of awarding business on price tag alone; (5) improve constantly and perpetually the system of production and service; (6) institute training; (7) institute leadership; (8) drive of fear to ask or suggest; (9) break down barriers between staff areas; (10) eliminate slogans, exhortations, and targets for the workforce; (11) eliminate numerical quotas; (12) remove barriers to pride artisanship; (13) institute a vigorous program of education and training; (14) take action to accomplish the transformation (Goetsch and Davis 2000) . Specifically, exploratory factor analy-sis is employed to determine whether Deming's 14 points (DP1-14) collectively has positive and significant effect on Deming's Principles. The measures were developed based on Tamimi's studies (1995, 1998) .
World-Class Company (WCC), was operationalized using sixty seven Hayes and Wheelwright dimensions. Hayes and Wheelwright (1984) developed their concept of world-class manufacturing based on six principles (HWP 1-6). Specifically, confirmatory factor analysis is employed to determine whether Hayes and Wheelwright's 67 dimensions has positive and significant effect on the six principles of world-class manufacturing. The measure was developed by Flynn et.al. 1999 . The term worldclass company was used because these firms were associated with outstanding performance in the global oil and gas industry.
Operational Excellence (OE), was operationalized using five dimensions of operational excellence. The measure was adapted from Chevron Texaco 2003. In order to succed, ChevronTexaco must achieve worldclass performance and exceed the capability of the strongest competitor. To do so, the management of the Chevron Texaco company develops the seven dimensions of tracking for success: quality of work life, world-class in safety, efficiency, health, reliability, environmental stewardship, speed and agility, partner of choice, quality of life in the communities, earning group and superior long-term stockholder returns.
Company Performance, was conceptualized by Cook and Verma's study (2002) according to two dimensions. The first dimension is relating to financial or monetary gain or MGP (i.e., profit, market share enhancement, and cost reduction). The second dimension is relating to non financial or value gain or VGP (i.e., product/service quality enhancement, delivery performance, customer and employee satisfaction, and community development impacts). Based on Cook and Verma (2002) , the study described the company performance into two constructs: value gain performance construct and monetary gain performance construct. 
Data Analyzes Methods
The data (quantitative) generated in the preceding stages were analyzed using factor analysis (confirmatory factor analysis or CFA and exploratory factor analysis or EFA), structural equation modeling or SEM and path analysis. These statistical methods were selected because they were most appropriate for this study, given its objectives.
Factor Analysis is a data reduction technique used to reduce a large number of variables to a smaller set of underlying factors that summarize the essential information contained in the variables. Structural equation modeling (SEM) is a statistical methodology that take a confirmatory (i.e., hypothesis-testing) approach to the analysis of a structural theory bearing on some phenomenon. Typically, this theory represents causal processes that generate observations on multiple variables (Bentler 1988 in Byrne 2001 ). Path analysis is used to refer to the set of structural equations representing the postulated causal and non causal relationships among the variables under consideration (Land 1969) . 
Data Screening
The first step in the factor analysis process is to explore the characteristics of the data. It is often useful to be able to conduct normality and multi-collinearity. Analysis on subsets of the data and to make conditional transformations of variable (Coakes and Steed 2003) . These can be achieved using the normality and multicollinearity assumptions and practical considerations underlying the application of principle axis factoring (PAF) and principle components (PC).
According to Coakes and Stead (2003) , the anti-image correlation matrix is used to assess the sampling adequacy each variable. The measures of sampling adequacy are displayed on the diagonal of the anti-image correlation matrix. Variables with a measure of sampling accuracy that falls below the acceptable level of 0.5 should be excluded from the analysis. Bartlett's test of sphericity and the Kaiser-MeyerOlkin (KMO) measure of sampling adequacy are both tests that can be used to determine the factorability of the matrix as a whole. If Bartlett's test of sphericity is large and significant, and if the Kaiser-Meyer-Olkin measure is greater than 0.6, then factorability is assumed. An examination of the correlation matrix indicates that considerable number of correlations exceed 0.3 and thus the matrix is suitable for factoring.
Interpretation of Results
A total of 1,332 individual usable questionnaires were returned thus qualified for analysis, representing an effective response rate of 50,19 percent. All 140 SBUs returned questionnaires from their high level manager, middle level manager, and low level manager. According to Black (1994) , the typical response rate for a research survey is of the order of 15-20 percent.
One hundred and thirty one (131) DeVellis (1991) , are respectable to very good. Table 2 shows the reliability of the measures. Table 3 summarizes the number of items retained of the research constructs. After the scales had met the necessary levels of reliability, the scales were assessed for validity. Confirmatory factor analysis was to assess the validity of each scales, which consisted of the retained items or manifest indicators. All loadings (path coefficients or regression weights) from a latent construct to their corresponding manifest indicators were significant (critical ratio values >1.96). Thus provided evidence of convergent validity. This study also assessed the discriminant validity of the latent constructs. Discriminant validity is the degree to which two conceptually similar constructs are distinct. According to Anderson and Gerbing (1988) , when the confidence interval of ± two standard errors around a correlation estimate between two factors (constructs) does not include the value 1, that is evidence of discriminant validity for the two constructs. None of the confidence intervals in this study included one.
b. Construct Reliability ().
The composite reliability of each latent construct () measures the internal consistency of the construct indicators, depicting degree to which they indicate the common latent (unobserved) construct. High reliability of measures provides the researcher with greater confidence that the individual indicators consistently measure the same measurements (see Table 5 ). The threshold value for acceptable reliability is 0.70. (Hair et al. 1998) .
c. Fixing the Error Terms and the
Lambdas. Single indicators measured latent constructs of this study; however, in each case, the indicator was a multiple-item scale. It is unlikely that a single indicator perfectly measures a construct; therefore, this study estimated the measurement error terms. The measurement error terms were fixed at (1-)  2 and the corresponding lambdasthe loading from a latent construct to its corresponding indicator-were Howell 1987) . For the non-latent (observed) variables, the error terms were fixed at 0 and the corresponding lambdas were fixed at 1. The measure of this study consists of indicators five latent variables measured based on a 5 point scale. Therefore, before fixing the error terms and the lambdas for the samples, the study converted those latent variables into standard scores (Z scores) by subtracting the mean and dividing by the standard deviation for each variable. Using standardized variables eliminates the effects due to scale differences (Hair et.al. 1998) . Table 4 provides the reliability of the constructs, lambdas, and error terms. Deming's Principle (DP) Construct. An exploratory principle components factor analysis was conducted to determine whether the Deming's 14 points load collectively an overall constructs that may be termed as Deming's Principles (DP)-hypothesis 1 was supported. All Deming's 14 points were extracted that accounted for 58.768 percent of the total variation in the observed variable and all of the 14 component matrix value above 0.5. All of Deming's 14 points collec- Components 9-14 should be deleted, because the total initial eigenvalues are < 0.4 (Nunnally 1967) tively have positive impact on "Deming's Principles. 
d. EFA for

EFA for World-Class Company (WCC) Construct
An exploratory principle components factor analysis was conducted to determine whether the Hayes and Wheelwright's six dimensions (HWP 1-6) load collectively an overall constructs that may be termed as WorldClass Company (WCC). All Hayes and Wheelwright's six dimensions (HWP 1-6) were extracted that accounted for 60.436 percent of the total variation in the observed variable and all of the 6 component matrixes valued above 0.5. All Hayes and Wheelwright's six dimensions (HWP 1-6) collectively have positive impact on World-Class Company (WCC) -hypothesis 2 was supported. Table 6 shows the result of Exploratory Factor Analysis: WorldClass Company or WCC. Components with a measure of total initial Eigen values that falls below the acceptable level of 0.4 should be excluded from the analysis (i.e., components 5 and 6) (Nunnally 1967 ). 
CFA for Operational Excellence (OE) Construct
The result of Confirmatory Factor Analysis (CFA) for Operational Excellence (OE) construct shows that only three factors have significant and positive impact on Operational Excellence (OE) -H3 was supported by the three factors of OE. The Cronbach's alpha for the overall scale as equal to 0.893. An examination of the item compressing the Operational Excellence construct indicates that item four and five have the highest corrected items-total correlations. If these items were removed from the scale, the Alpha if Item Deleted column shows as that overall reliability would increase slightly. When the researcher removes these items and recalculated the reliability coefficient, Cronbach' alpha is a raised slightly to 0.911. Therefore, deletion of these items may be considered appropriate.
CFA for Monetary Gain Performance (MGP) Construct
The result of Confirmatory Factor Analysis (CFA) for Monetary Gain Performance (MGP) construct shows that the three factors have significant and positive impact on Monetary Gain Performance (MGP)-H4 was supported. The result shows the reliability of three dimensions of the Monetary Gain Performance (MGP) construct computed by Cronbach's alpha, varied from 0.718 to 0.770, suggesting an acceptable internal consistency, especially given the number of item (Nunnally 1978) . The Cronbach's alpha for the overall scale as equal to 0.812.
CFA for Value Gain Performance (VGP) Construct
The result of Confirmatory Factor Analysis (CFA) for Value Gain Performance (VGP) construct shows that the six factors have significant and positive impact on Value Gain Performance (VGP) -H5 was supported. Constructs computed by Cronbach's alpha, varied from 0.831 to 0.865, suggesting an acceptable internal consistency, especially given the number of item (Nunnally 1978) . The Cronbach's alpha for the overall scale as equal to 0.870. Table 7 presented the initial (original) structural model and the goodness-of -fit statistics results. The estimation of parameters in the model was determined using maximum likelihood (ML) estimation Bentler 1990, Joreskog and Sorbom 1989) . Eight criteria for accessing for overall fit were used: X 2 , X 2 /df, GFI, AGFI, CFI, RMR, RMSEA, and p-value based on the acceptable or desirable parameter level (Hair et al. 1998) . A summary of selected fit indices for the EQS analysis (initial model) is provided in Table 7 . While this model fits perfectly (GFI= 1, CFI= 1, and RMR= 0), but X 2 /df, AGFI, and p-value are not available. Interpretation of the con- fident interval indicates that the author can be 90 percent confident that the true RMSEA value (0.471) in the population will greater than 0.10 indicate poor fit. The hypothesized (initial) model depicted in Appendix 2. The initial structural model supported hypotheses H8-H14, although the model fit showed the marginal satisfactory goodnessof-fit indices. Unfortunately, hypotheses H6 and H7 were not confirmed since the paths from Deming's Principle (DP) to Monetary Gain Performance (MGP) and from Deming's Principle (DP) to Value Gain Performance (VGP) were not significant and negative effect-the critical ratio values (CR) were negative (these indicate statistically insignificant). Therefore, the path DP to VGP was eliminated and the model was revised. Table 8 shows the direct effect and indirect effects of the one exog-enous variable (DP) and the two intervening variables (WCC and OE) on company performance (MGP and VGP). This result provided by the path analysis do allow for some meaningful interpretation and potential contribution. For example the direct effects of DP on MGP and DP on VGP are negative. However, DP has positive indirect and significant effects on MGP and VGP through its positive direct effects on WCC and OE in light of the positive total effects. Table 9 shows the revised structural model 1. After eliminating the path from DP to VGP, the GFI, AGFI, and CFI were iteratively used to determine whether the structural model fitted the data well. Taken together, these results suggest the hypothesized model is well-fitting and represents a reasonable approximation to the population (X 2 /df < 3; GFI, AGFI, CFI > 0.90; RMR and RMSEA < 0.05; and p-value > 0.05). Turning to Table 9 , again we see that the path from DP to MGP is not significant in this reduced model -CR value was negative. This path should be eliminated and further modification was needed to improve model fit to acceptable levels.
Assessment of Structural Model Fit
The fully revised structural model is presented in Table 10 . All paths in the fully revised structural model are significant, so no further model reductions were attempted. The final model surpasses the hypothesized model on all fit criteria, which confirms that the modifications were meaningful. The final model is tenable from a content and theoretical standpoint. Although the final model (without the direct paths from DP to MGP and DP to VGP) appears to fit better, the revised model 1 also has adequate fit. The path analyses indicate that the DP affects MGP and VGP only through its direct effects on World-Class Company (WCC) and Operational Excellence (OE).
Most of the overall model fit indices (the goodness-of-fit-index or GFI= (Tamimi 1995) . This study also provides important insights into the consistent and smallest all ECVI values (Expected Cross-Validation Index) from the initial model, revised model 1, and final model (ECVI= 0.023). According to Byrne (2001) the structural model having the smallest ECVI values exhibits the greatest potential for replication. In assessing the hypothesized for the structural model we compare its ECVI value of 0.023 with that of both the saturated model (ECVI= 0.023) and the independence model (ECVI= 2.234). Given the lower ECVI value for the hypothesized model, compared with both the independence and saturated models, we conclude that it represents the best fit to the data.
Contrary to the proposed model, the Deming's Principle has no direct effects on monetary gain performance and value gain performance. The hypothesized relationship between Deming's Principle and monetary gain performance and value gain performance are not supported. It is important to note that the quality management practices (Deming's Principle) does not have its own set of measured indicators. Rather, it is linked indirectly to those measuring the worldclass company and operational excellence factors. However, the results suggest that the effects of Deming's Principle on World-Class Company and Value Gain Performance to Monetary Gain Performance have relatively greater positive effects.
In finalizing this revision on structural model assessment, Table 10 summarizes the results of testing each hypothesis and the associated causal path (Appendix 3). Appendix 3 is the best predictors of company performance (MGP and VGP) based on the goodness of fit measures (X 2 /df= 2.569; GFI= 0.998, AGFI= 0.988, CFI= 0.999, RMR= 0.004, RMSEA= 0.034 and p-value= 0.077), even though the CR value of the path from WCC to MGP d" 1.96 (CR value= 1.943). Therefore, the deletion of this path may not be considered appropriate. The probability level (p-value) cannot be improved (the p-value would be decrease tremendously from 0.077 to 0.031), because all of good-of-fit statistic represent a well-fitting and a reasonable approximation for the population. In summary, seven of nine causal paths specified in the hypothesized model were found to be positive and statistically significant with small error () of five constructs (close to zero) and small residual () of mediating and dependent variables (<2.58).
These results are remarkable, but it does lend some credence to the data collection and measurement methods. With two modifications, the findings of the research support some degree of confidence to the study that used Deming's principle as surrogate measure for company performance (monetary gain performance and value gain performance) through world-class company and operational excellence. The contending model shown in Appendix 3 should be compared to the initial model in Appendix 2 and suggested that the contending model be accepted over the initial model, as the contending (final) model was more parsimonious. Identifying a final model without condition codes or signs of misspecification allowed the author to test hypotheses using the theoretical model (Johnson and Greening 1999) . Table 10 and Appendix 3 present results of the hypothesis tests. Overall, seven of nine hypotheses (H8-H14) were statistically significant in the predicted direction at a significance level of less than 0.05 or better. These are (1) create constancy of purpose for improvement of product and service; (2) adopt new philosophy; (3) cease dependence on mass inspection; (4) end the practice of awarding business on price tag alone; (5) improve constantly and perpetually the system of production and service; (6) institute training; (7) institute leadership; and (8) drive of fear to ask or suggest) for company performance (monetary gain performance and value gain performance) were statistically significant through world-class company and operational excellence. Table 11 shows a complete model fit and the acceptable parameter level of the research constructs which indicate the overall parameter of final or contending model are good fit between the hypothesized model and the observed data. The author compares the model fit for original and final, the results of the final model suggest that the hypothesized models are well-fitting and represent reasonable approximation to the population. The examinations to find these goodness-of-fit statistics of the final model with respect to the acceptable parameter level have encouraged the author to seek some modifications of the hypothesized models in the efforts to attain adequate fit to the data.
Conclusions and Contributions
Given that reliable and valid measures were needed for the research constructs, which are in turn important for theory building, this study has developed and validated an appropriate measurement instrument for the causal relationships between Deming's principle, world-class company, operational excellence, and company performance (monetary gain performance and value gain performance). The ability of structural equation modeling (SEM) techniques to assess relationships comprehensively has provided a transition from exploratory to confirmatory analysis (Bollen 1989 in Samson and Terziovski 1999) . The strong statistically significant for the causal relationships between Deming's principle, world-class company, operational excellence, and company performance (monetary gain performance and value gain performance) suggest that the findings are quite reliable.
By developing these causal relationships, the managers will be able to make rational judgments about how the journey of TQM (Deming's principles) should be implemented. The journey into TQM will be accomplished by implementing World-Class Company and Operational Excellence to raise the company performance. Being so, it will be helpful to examine the perspectives of people at various levels, and at various milestones along the way. This is presented not so much as a warning, but more to raise the sensitivity level of the manager of a total quality effort (Goetsch and Davis 2000) .
The study is a timely research in Indonesia, so that it is important to explore and to show the relationship of world-class company and operational excellence as mediating variables between the independent variable of Deming's principle and the dependent variables of company performances (monetary gain performance and value gain performance) in an oil and gas industry setting (a single industry or case study research). The importance and the benefit of the research findings are to support the Indonesia's oil and gas companies to fulfill their vision to be recognized as World-Class Company committed to operational excellence based on the oil and gas policy reform.
The particular design of the research and the findings suggest that the structural model of the study has a great potential for replication to manufacturing as well as service operations. To do this, future research will need to recognize how service businesses are similar and different from manufacturing businesses in term of the causal relationship between Deming's principle, world-class company, operational excellence, and company performance. This translation of manufacturing (oil and gas industry) TQMbased systems to service organizations cannot be presumed and would have to be carefully thought out (Curkovic et al. 2000) This study also provides several contributions to the field of TQM. First, the most contribution of the present investigation is the analysis of a large multiple informant of firms from the same industry (at the SBU level). The advantage of concentrating on a single industry is that the model fit of structural equation modeling can be more specific because unique characteristic of the oil and gas industry can be included.
Second, this study demonstrates that Deming's Principle has significant positive and indirect effects on company performance through world-class company and operational excellence. This result may lend support to Deming's notion that improvements focus on world-class company and operational excellence, though often hard to quantify, are ultimately beneficial to the long-term health of the organization (Deming 1986 ).
Third, this study has utilized case study research method (field-based research) to examine concepts that seem reasonable, yet lack empirical verification. The particular design of the research and the findings suggest that much of the conceptual work in quality management practices may be applicable to manufacturing as well as service operation.
Finally, the implication of these findings for managers involved in an integrated oil and gas chain is highly significant. As a result of its amendment of law of the Republic of Indonesia concerning oil and natural gas, the Indonesia's oil and gas industry has a program under way to improve refinery level management, operations, and maintenance. The name of this program is Indonesia oil and gas refineries aiming for world-class operations. In addition the strong statistically significant results these relationships (Deming's Principle and World-Class Company, Value Gain Performance and Monetary Gain Performance) suggest that the findings are quite reliable. These findings provide evidence and support for other programs to build upon in trying to ascertain emerging patterns within the oil and gas field.
Limitation of the Study
The findings and conclusions of this study should be interpreted while keeping in mind the following limitations. It is important to note that the first potential limitation of this study stems from the use of a cross sectional analysis. Cross sectional analysis only give us portrayed at a particular point of time. The researcher can not examine the dynamic nature of trade-off which is changing over time (Silveira and Slack 2001) . In addition the researcher encourages to think about whether the model of the study effects vary over time, either because other time the constructs are theoretically important or because the theoretical effect is unstable for some reason. Next research should be conducted longitudinally to observe the progress of improvement efforts (i.e., by developing Antecedents, Behavioral, Consequences analysis; or by using triangulation method).
A second limitation relates to the generalizability of the sample of single industry (the Indonesia's oil and gas industry; five digit of SIC Codes) to the larger population of wide variety industries (two digit of SIC Codes) employing the successful quality management implementation for Worldclass Performance in Operations. To address this problem, next research should not emphasize on a single industry only, but the companies come from a wide ranges of industries (e.g. the classification of responding companies based on the two or three digit of SIC Codes) using a longitudinal study.
Third, one must be cautious in interpreting the findings of this study due to the companies restructuring policy into Strategic Business Units (SBUs) was relatively new. The potential problem with respect to the new policy implementation is a probability that SBUs lack of strategic consensus between policy maker (top level manager), middle level manager, and low level manager in the upstream, and downstream of oil and gas chains. As a result, the research findings are intended to represent the types of issues faced by strategic business units (SBUs) inexperienced in the implementation of Deming's Principle but nonetheless changed with the necessity of attaining successful TQM practices (Deming's principles) in order to develop worldclass company and operational excellence while also rising company performance.
